INTRODUCTION

O
besity is rising in the adolescent population of India. [1] While the trend of obesity has stabilized in western developed nations, [2] it continues to rise in developing countries like India who are in final stages of nutritional stabilization. With a large proportion of adolescents in the Indian demography now, obesity with its attendant health risks, poses a very big threat to the future health of the Indian society. The third National Family Health Survey (NFHS-3) of India revealed increasing obesity in north Indian states more than other parts of the country. [3] Family plays a key role in shaping young adolescents. There is a paucity of literature regarding
• Only completely filled questionnaires after discussion with parents • Data of the subjects whose parents volunteered for the subject and themselves were included in the study.
Exclusion criteria
• The physically challenged subjects • Subjects who did not provide complete information • Any chronic medical disease or hospitalisation in last 3 months.
The data were collected using self-reporting questionnaires. A bilingual questionnaire (Hindi/English) was administered to the adolescents from each of the selected class. The questionnaires were explained to the subjects, and necessary clarifications were provided live in the classroom sessions. Various questions were used to evaluate the parental demographic factors: Parents' education, parents' occupation, family income, and obesity in the family. Parents' highest education was classified as illiterate, under matriculate, and above matriculation. The family income was used to define the economic class and was stratified into 4 categories viz., category I: Monthly income of ≤ 12,000 rupees, category II: Rs 12,001-60,000, category III: Rs. 60,001-1,20,000 and Category IV: >Rs 1,20,000. Anthropometric measurements such as height and weight of each of the students were measured and documented. Standard calibrated scales and stadiometers were used to determine the height, weight, and body mass index (BMI) of all participants. Assessment of parental obesity was based on their height and weight as reported by them in the questionnaire. The students were requested to answer the questionnaire at home with the help of parents (a special home visit was arranged for students with both illiterate parents). International Obesity Task Force cutoff points for BMI (25 and 30 kg/m 2 for overweight and obesity, respectively) were used as recommended by WHO. [4] BMI was calculated as per the formula.
Statistical evaluation was done by Chi-square test to analyze the differences between proportions, and a multivariate logistic regression model was used. P < 0.05 was considered statistically significant. The students found to be obese/overweight were counseled for detailed medical checkup.
RESULTS
The overall distribution of students is shown in Table 1 . The overall prevalence of overweight and obesity was 9.5% (n = 567) and 2.4% (n = 145), respectively. Females (73 [2.8%]) were more affected as compared to males (72 [2.1%]), however, there was no significant difference between two sexes. Increase in the prevalence of obesity was seen with increasing age. The prevalence of obesity in different age groups were 41 (1.7%) who were obese in 10-12 years, 37 (1.8%) in 13-15 years and 67 (4.4%) in 16-19 years age group [ Table 2 ].
Socioeconomic status and obesity
Educational status of parents
The prevalence of obesity increased significantly (P = 0.005) with the better educational status of the both parents. Eleven students (2.5%) were obese in the category whose parents were illiterate, 52 (1.8%) in the category of under matric and 82 (3.0%) in the category of those who were above matric [ Table 3 ]. Table 5 ].
Parental obesity
Parental obesity was significantly associated with the prevalence of obesity among adolescents. 85 (6.5%) students were obese who had obese parent(s) as compared to 60 (1.3%) obese who did not have obese parents (P < 0.001) [ Table 6 ].
DISCUSSION
Health impact of the increasing prevalence of overweight and obesity among adolescents is a matter of serious worldwide concern. While the obesity rates have leveled off in developed nations, [2] India and other developing countries are still in final transition phases of the nutrition stabilization. With changing demographic features of developing countries worldwide, it is notable that there is a well-recognized drift in lifestyle with more energy dense food and leisurely sedentary entertainment. [5, 6] Rise in prevalence of obesity in late adolescent age was depicted by findings of some recent Indian studies. [7] [8] [9] In this study also, obesity rates were found increased in the later adolescent phase. Obesity rates in 16-19 years age group was highest than younger students, a finding similar to other Indian studies. [7] [8] [9] [10] In a recent study on obesity trends in adolescents, in Delhi, obesity rates were higher in 14-17 years age group. [10] Change (decrease) in physical activity (especially among girls), changes in body structure due to hormones etc., may play a role in an increase of BMI in the later adolescent age group. These factors can further compound the overall problem of obesity.
There is a very complex interplay of various factors which leads to fatty adolescents. The role of family is central in adolescent obesity as it reflects the role of heredity and also, it shapes the adolescent personality and behavior. Family dietary patterns, parenting practices etc., play a very important role in weight patterns of adolescents. [11] This in turn is affected by income and educational status of the family. Due to easy availability and affordability, "junk food," is getting preferred over expensive fruits and vegetables in individual households, quite commonly. North Indian states were found to have high obesity prevalence rates in NFHS-3 survey. [3] This study thus addressed the important issue of finding the prevalence of obesity in the entire 10-19 years adolescent age group and evaluating the role of family factors responsible for north Indian adolescents' obesity.
Literacy, occupation, and family income are an indirect measure of socioeconomic status. The study clearly 
Occupation of parents
As depicted in Table 4 , parents' occupation did not have a significant relationship with adolescents' obesity.
Relation with family income
The prevalence of obesity among students was significantly higher among the students who had better economic conditions (in terms of family income in rupees per month [P < 0.001]. Obese adolescents were 2 (0.4%) in < Rs. 12,000 revealed that better educational status of both parents and increasing household income lead to an increased prevalence of obesity. Previous studies from India had similar finding. [10, [12] [13] [14] [15] [16] On the other hand in developed countries, Wang et al. [17] (Australia) and Babey et al. [18] (USA) found obesity prevalence significantly increased among lower-income adolescents. The relationship between obesity and socioeconomic condition is complex. In lower socioeconomic strata of developed countries like USA, there is an increased risk of obesity. This is mainly attributed to other factors like lack of awareness, peculiar dietary patterns with more energy dense foods, different parenting conditions, etc., On the other hand, reduced physical activity at work due to mechanization, improved motorized transport, and preferences for sedentary entertainment to outdoor games, have resulted in positive energy balance in affluent sections of most of the Asian countries. [5, 6, 19] We thus can assume that because of the difference of parenting patterns and food consumption, there is a difference in obesity trends of affluent sections of developing and developed nations. Also, in north Indian population "plump is healthy" is being recognized as an important contributing cultural risk factor. [10] Familial prevalence of obesity has been reported in different population. Polymorphisms in various genes controlling appetite and metabolism predispose individuals to obesity differently. [20] Parental obesity has been found to influence childhood and adolescent obesity. [21, 22] In a study from south India, parental obesity was found to be an important risk factor. [9] Our adolescents were from the north Indian region, where adult obesity is more prevalent than other regions of the country. [3] Excessive weight in adolescents was significantly associated with parents' obesity in our study. To directly attribute this to genes would be an over-simplification of a very complex issue of family influence on obesity. In a recent review of studies on family factors influencing obesity, the author outlines that the family system, with its various subsystems, plays a very important role in deciding the energy intake and spending behavior of adolescents. [11] The obese parents in the west may be more active in preventing their children getting obese. In developing countries like ours, this factor is probably non operative mainly due to lack of awareness of health hazards of obesity. [10] Hence, cultural factors may be acting in concert with possible genetic predisposition and elevated socioeconomic parameters. In a single center, cross-sectional survey-based study like ours; it is probably not possible to outline the heredity and other factors separately for a group of children.
Whether obese parents reflect the genetic aspect or the socioeconomic-cultural aspect of feeding and exercising behavior in a given society, demands larger, longitudinal studies taking ethnicity, and other important features into main consideration. These studies will also be important in identifying the possible areas of primary and secondary prevention.
CONCLUSION
We conclude that better socio-economic conditions lead to increased adolescent obesity prevalence in the urban north Indian population. Positive association of parental obesity in the obese adolescents also suggests the possible role of genes as well as socio-economic factors. This is an important aspect for further scientific exploration. There is a need of a larger multicentric, multiethnic study looking at genetics, nutritional, and other factors of obesity in our country. Our study results also suggest taking measures to introduce healthier eating and energy spending behaviors before the onset of adolescence.
Strength of study
To the best of our knowledge, till date, this is the only study on the role of family factors influencing adolescent obesity in Haryana state, with such a large sample size.
Limitations of the study
This study having been conducted in urban areas does not describe the status of obesity in rural adolescent population which is also a large part of the adolescent population. It would have been ideal to include questions to test awareness of obesity-related health risks, but to prevent bias while answering the rest of the questions; we did not put such questions. As it is with all questionnaire based studies, a chance prevails, that responses to some questions may be different from the reality. We also acknowledge the fact that self-reporting of height and weight by parents has various limitations.
What this study adds
Urban areas of Haryana face the risk of increasing obesity in adolescents, especially in economically "well to do" families.
